high myopia, a well-recognized risk factor for RRD. High myopia may also explain the 145 increased incidence of glaucoma and macular degeneration in cases, as these are 146 other potential pathological complications. The distribution shifts are not due to sex 147 bias, as they are maintained in the same gender comparisons (Fig 1) ; although the 148 expected sex difference in the proportion of eye trauma in SR cases was present with 149 a higher frequency in men (P=0.012). 150 Linkage to retinal detachment in hospitalisation records was found for ~half (N=890) 151 of the RD-SR cases and shows that they potentially encompass a heterogeneous set 152 of retinal conditions ( Table 1 ). The highest proportion corresponded to RRD, ICD10 There seems little gain in restricting RD-SR cases to the individuals who self-report a 160 retinal operation/vitrectomy for greater accuracy: 363 cases would be excluded, but 161 these do not change the overall characteristics of the RD-SR cohort considered (Table   162 1). Given the enrichment in RD cases that they are likely to represent, we combined 163 all SR cases with individuals linked to the ICD10 super code H33 and ICD9 code 361 164 to increase power in the initial association study (RD-SR-ICD). amongst UK Biobank traits. In contrast, the index variant in GRM5 is in high LD with 185 variants that have been strongly associated with eye colour (e.g proxy rs7120151 186 P=2.45x10 -10 ) [32] . In GBE, the top associated phenotypes are sunburn sensitivity and 187 skin cancer, with many phenotypes displaying high to moderate level of association 188 including intra ocular pressure and cataract.
189
A full list of loci with lead variants displaying an association P < 5x10 -6 is shown in S1
190 Table. Two of the 24 suggestive loci (5x10 -6 <P≤5x10 -8 ) are amongst the most strongly 191 supported loci associated with common myopia [33] : LAMA2 (identical lead variant) 192 and BMP3 (reported myopia lead variant rs5022942 [33] in some linkage 193 disequilibrium, r2= 0.19 , D'=0.999, with the RD suggestive locus index variant).
194
The quantile-quantile plot for the imputed dataset GWAS results (S2 Fig-GC=1 P=8.6x10 -7 for the top imputed variant rs10765567) ( Fig 3C) . Three loci in addition to 233 FAT3 have an index SNP with P < 10 -6 in the imputed dataset (S2 Table) , two of which 234 have low minor allele frequency and are therefore prone to chance association given 235 the low number of cases.
236
In addition to sensitivity analyses, we looked for suggestion in UK Biobank of shared 237 signals with the two epidemiologically established conditions conferring increased 238 retinal detachment risk: cataract surgery and high myopia, for neither of which a well 239 powered GWAS has yet been published. GWAS analyses for high myopia (N=2737 240 cases) and history of cataract operation (N=21679 cases) showed contribution of 241 common variants to risk, especially strong for high myopia, with ℎ 2 of respectively 242 0.723 and 0.125 (0.7217 (SE=0.0642) and 0.0719 (SE=0.0072) using the LDscore 243 regression method). Manhattan plots for these analyses are shown in S4A-B Fig, and 244 the lists of significantly associated loci in S3-S4 Table. In addition to the top associated retinal detachment with increasing decile of the myopia scores, relative to that of the 296 population most common decile, were significant and of similar magnitudes using RD 297 defined in UK Biobank and RRD cases who had been clinically ascertained (Fig 4) .
298
Given these evidences, a GWAS meta-analysis for all studies (GWAMA) was 299 performed. Of note, the CERS2 variant rs267738 we previously reported as were also high (> 14). Evidence of potential transcriptional regulatory attributes was 330 also evident in each of the 11 loci (S8 Table) . In addition to the already acknowledged 331 associations to myopia, refractive error or PXG, the annotations highlighted ocular 332 axial length (and height) for the lead variant in 5' ZC3H11B and vertical to cup optic 333 disk ratio (a glaucoma endophenotype) for the PLCE1 lead variant. The gene-based 334 association analysis (S10 Table) pointed to four additional associated loci, DIRC3, 335 CMSS1, C16orf45 and BMP2. Transcriptional expression in human eye tissues (S11 336  Table) shows that many implicated genes are highly expressed in the retina (neuronal 337 retina or retinal pigmented epithelium). Mouse mutations associated with abnormal 338 retinal morphologies have been described in four genes, located at independent loci: 339 TYR, FAT3, C4orf22 and COL2A1 (S11 Table) . Rare functional variants in the latter, Gene-set analysis, with the genes prioritised from variants or genes associated at 346 genome-wide significant level, highlights significant enrichment for genes encoding 347 proteins with "receptor serine threonine kinase binding function" (BMP2 and 3) and 348 "basement membrane components" (EFEMP2, COL2A1 and LOXL1). Both of these 349 molecular signature pathways are strengthened when more FUMA prioritised genes, 350 corresponding to the lower GWAS P-value threshold of 10 -5 , are considered (S12 351   Table) . The former extends to BMP2, 3 and 4 (Penrichment =1.51 10 -3 ) and the latter to related traits-GWAS gene sets (S13 Table) . detachment. This is a far greater percentage than clinical experience would suggest.
390
Although epidemiological data is available for RRD [1] no such data exists for serous 391 RD due to the extreme rarity of its presentation. Furthermore, seven individuals 392 recruited for the Scottish RRD study were also volunteers for the Scottish population-393 based GS:SFHS study. These individuals were definitively phenotyped as RRD by 394 consultant surgeons, but they were all allocated H33.2 by the hospitalisation codes.
395
This strongly suggests that a widespread systematic error has been made with regard chromatin state observed in many cell lines-S8 Table) but none of the catalogued 416 eQTLs in this region have been associated with the COL2A1 gene (S11 Table) , 417 showing the difficulty and limitations (e.g no eye tissue represented in eQTL length [49, 50, 51 ]. This is a cause for concern, as myopia and, concomitantly, high overlaps that large studies allow will increasingly inform on mechanisms for subsets 435 of genes implicated, which are likely to act through diverse pathways, and may 436 ultimately help differentiate myopic individuals at higher risk for developing specific 437 pathological and potentially blinding complications.
438
The epidemiological associations of high myopia with cataract incidence and of 439 cataract operations with RD were also well reflected in the high genetic overlap 440 between all these conditions measured by the pairwise genetic correlations.
441
In a Dutch study [20] , familial aggregation data had suggested that RRD genetic risk 442 must extend beyond that contributing to myopia risk. In agreement, three of the 
450
It is possible that this altered structure would make the retina more prone to breakage, 451 in keeping with the suggestion from the GWAS sensitivity analyses based on hospital 452 records sub-codes that FAT3 may be concerned with the retinal breaks.
453
Despite likely misclassifying of most H33.2 codes as discussed above, it is possible 454 that the COL22A1 association is stronger with serous detachments. 
Myopia genetic risk score
The heritability attributable to the joint contribution of genetic variants tagged by the 672 common variants tested, ℎ 2 , can be calculated using the variance components 673 estimates from the models fitted to perform the GWAS. It was converted to a 674 case:control ratio-independent heritability, on the scale of liability, ℎ 2 using the 675 formula (1) discussed in [73] or (2) when controls were also selected using a trait 
678
(2) ℎ 2 = Significance thresholds corresponding to P-value=5 x 10 -8 and 10 -5 are represented 946 respectively in red and blue. Statistics for RD-SR-ICD are those obtained using a 1:10 case to control ratio, so that effect sizes are on the same scale across studies. EA is the allele on the plus strand for which the effect is reported. Effect allele frequency (EAF), effect size estimate (Effect), its standard error (SE) and P-value (P) are reported for each case control dataset: the UK Biobank discovery set in bold, Scottish (SE and P corrected using genomic control) and London RRD sets below. EA is the allele on the plus strand for which the effect is reported, ALT the alternate allele. Associations were tested using logistic regression, therefore effect are log of the odds ratio for retinal detachment. In bold, significant replication.
